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1. The scientific goals are as originally stated. 
2. Thione Methylides  
We have optimized the conditions for reaction of the ylide, 
in situ) with ketones. In model studies, using DBU as the base 
acetonitrile solvent the stereochemistry of tne quasi-Wittig is 









Extension of this reaction to 13-cis retenoic ester, 2, gave the stereo-
isomeric products in a cis/trans ratio of 2:1.LiBI 4 was added in an 
attempt to increase the amount of cis-product as had been previously 
observed in the reaction of 1 with aldehydes. Since the reaction of 1 with 
ketones is much slower than with aldehydes the added salt resulted in 
demethylation. This reaction turns out to be very facile and we plan to 
investigate its scope. +would seem to be for superior to the Eschenmoser 
--200 
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collidine-LiI procedure. 
Electrophilic Reactions of Dimethylimidazolethle Disulfide Dications. 
We have continued out investigation of the usual reaction: 
t 
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which stands unique among organic reactions which give dioxygen and serves as an 
interesting model for the proposed sulfenic acid intermediates in certain enzymatic 
reactions. As a working hypothesis we envisioned this redox reaction to occur via 
44se 4011044 inci mechanism : 
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and then attempted the synthesis of 8 and 9 by other methods. The reaction of the 
sulfurane, 10, with sodium trimethylsilanoate in CH C1 2 at -78 ° led to the rapid 
evolution of dioxygen and formation of trimethylsilP y and 7. If 8 was formed it 
chlorde 
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underwent disproportionation at this low temperature. Next, dimethylimidazolium 
triflate was treated with BuLi in THE at -60 ° to give the eithio-cation, 11, which 
upon exposure to sulfur dioxide again gave 7 which suggests that the conversion of 





dioxide", 12, upon reflux 	dry acetonitrile for 12 hrs gave a 3:1 mixture of 
thioura and uera. It appears that sulfenes substituted with electron donor groups 
m ul.„1. #10 	N14s. s 	1,414:
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are capable of facile chelatropic explusion of dioxygen - but in what spin state? 
A MINDO-3 SCG calculation with total energy-geometry optimization indicated that a 
non-planar singlet (pyranidal at sulfur) structure for 12 which agrees with the 
known x-ray crystallography for 12. With an energetic expenditure of ca. 18 kcals 
this non-planar structure can be converted to a planar dioxide and this change in 
geometry leds to a HOMO-LUMO crossing and the passage of 12 into a triplet manifold! 
 Dioxygen is then expelled as a ground state triplet in an exothermic step. 
This class of reaction is not limited to 6. Oxidation of tris(dimethylamino) 
phosphine sulfide, 13, with NOBF4 gives a disulfide which also oxidizes water. 
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We continue to investigate the oxidative behavior of 6 and 13. 
3. During the forthcoming year we wish to explore 
a. the scope of the oxidative ability of the electrophilic disulfides 
derived from dimethylimidazolethione and phosphine sulfides 
b. other reactions of thione methylides with functional groups other 
than carbonyl. 
c. furhter details of the chemical oxidation of water to oxygen. 
The undersigned agrees to accept responsibility for the scientific and technical 
conduct of the project and for provision of required prcsressreports if a grant 
is awarded as a result of this application. 
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